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HWE. BeY BETSHOE-PEERE (GC-MS/MS) /T PIEW VA% Tylorrhynchus heterochaetus . XA FEl V> A% Perinereis
aibuhitensis F1 F A0 %% Neanthes japonica WNEIiR, FRH GC :illsE EPA ( R TMRE) . DHA ( .+ 8K
B2) . AA (FEADUMGTR) . LNA (MEFRRR) . LA (WGhRR) AR, AiE Al &rhIslim)s, A% -1
BV O AL . GC-MS/MS ¥E 3B 14 HEAE S b EZM IR BRIy, NIST JEVCHS, JFRH8AxT & A&, GCEE
5 PO FIRR I R G & &, AT SPSS16. 0 RAFHATIRI /. &R WETSA 18 FARIITR, I AR B2
TAHRER. S MARMIEITTRAME LR REF (r>0.999 7), MFEENLE (n=6) 4 94.1% ~99.94% . KM
BRI, FTESEI Vb A, (HARRE I A0 XU BV A H AV e, &8 ok vl &, W TV E R R

=T,
KW Va&; IBiiR; GC-MS/MS; GC; RIS
FES RS R284.1 XHRIRERD . A XEHS. 1001-1528(2016)06-1298-05
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Analysis of aliphatic acids in three kinds of nereid and determination of five un-
saturated aliphatic acids

SUN Hui, YU Jing, LIANG Kun, AN Rui, YOU Li-sha”, WANG Xin-hong
(Shanghat University of Traditional Chinese Medicine, Shanghat 201203, China)

ABSTRACT: AIM To establish a gas chromatography-tandem mass spectrometry ( GC-MS/MS) method for ana-
lyzing the aliphatic acids in Tylorrhynchus heterochaetus, Perinereis aibuhitensis and Neanthes japonica and to deter-
mine the contents of EPA ( eicosapentaenoic acid), DHA ( docosahexaenoic acid), AA ( arachidonic acid),
LNA (linolenic acid) and LA (linoleic acid) by GC. METHODS After the aliphatic acids in nereid were ex-
tracted with petroleum ether, the methyl esterification was performed by potassium hydroxide-methanol solution.
The main aliphatic acids in fourteen batches of samples were analyzed by GC-MS/MS and matched with NIST li-
brary, whose relative contents were calculated. The contents of five unsaturated aliphatic acids were determined by
GC. Cluster analysis was made by SPSS16. 0 software. RESULTS  Nereid contained eighteen kinds of aliphatic
acids, and the contents of unsaturated aliphatic acids were relatively high. Five unsaturated aliphatic acids showed
good linear relationships (r >0.999 7) , whose average recoveries (n =6) were 94. 10% —99.94% . Cluster anal-
ysis divided the samples into two groups, which could identify Tylorrhynchus heterochaetus, but failed to distinguish
Perinereis atbuhitensis from Neanthes japonica. CONCLUSION  This method is stable and reliable, which can be
used for the quality control of nereid.
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e R m T s 1 2 BW bR H
WaER, B EBSIWNSEK, W51 600 £
J&, 10000 ZAF, HEBEAT 25 AT, if
AEN R, H2E, BRMAESHE TR
FHOHH, vWERE Y R R
() 3 A~ iR ) & XU [l VD Ay Perinereis aibuhiten-
sis . HARJVPAE Neanthes japonica FIPEW VP4 Tylor-
rhynchus heterochaetus, HAIREILT | (7R FIwdL
AR T M DX LAOBUAT L 0 i F H AR e s 22, L
T AREEFIHLIN LAOSUA BV A 32, TPEm) v 4
(PR AR HL) F BT AR AR A B R 45
X

I & A ZRNRITRR Iy, P AN A 7R
FLA R A AR ST L AR ST A S v e )
T AN g 15 T B M T 9, i ORE 0 3 - R
Bkt (GC-MS/MS) ixbik 3 A dhfpvbd by
TNR T BRI 4 EAT S RE . [, N7 O (B 1
(GC) EXEARER, I HARSEE O M s
Ty EA 0 2 FRNE R S RS B 7 R A3
EPA ( ZHBRIUAER) . DHA (- Z8oNIGIR) |
AA (AEA UML) . LNA (ERRAR) . LA (3
M) HEATE B AT, A S VD A B B R T AN S At
A Z%

1 #F#

1.1 ME Agilent Technologies 7890A GC system ,
Agilent Technologies 7000 GC/MS Triple Quad ., Agi-
lent 6890 N S AH{A 1% . Agilent ChemStation for GC
system “TAEMG . A IHEE TGS (32 Agilent
Technologies /v ] )

LD24 Bt b 2k AL (W7 VLA MR 04 1T R i
i 2R ) ; YELASB-1100 UK vAa5e (2% B
IUERA R ) 5 BT125D B 7 KF (f#[E Sarto-
ris A ) 5 SKS200H B A E vk de (LR H
FALASATBR A ) 5 DHG-9053 A 7Y i PV I 6% XL T
HeAs (Ll EREA AR
1.2 KA, SRS
L2.1 6Gh A (60 ~90 °C) | W, $Hhik.
ECkE, AR A el (E 254
BRI R AT o
12,2 XM B, W9, 12-F ik — 06 I/ E
iR (LA) W, 29, 12, 15 +/\K =40
M2/ ERRRR (LNA) W, 2i-5, 8, 11, 14-
TohER VIR R/ AR VU ETR (AA) FIER. AIEK-
5,8, 11, 14, 17-Z R f ke (EPA) HIfiE,

L4, 7, 10, 13, 16, 19-7F Z 5k A R
(DHA) Wl (S A &Y =99.0%, %[E NU-
CHEKPREP A% ); +=MWM (%A & =
99.0% , ZE[E AccuStandard N F]) o

1.2.3 FEah WA TR RS R (OB VD
. HAR &P ) b d o, 314
#t, HIREEREL,

*1 #RER

Tab.1 Information of samples

G5 A 7 EIkd A 7
L gempibd ARAE] 8 XUAEVE ILKRFE
2 Ewivbd JAREEN || 9 XWERIYE  BHLTH
3 Ewivba TRM 10 XGHEvba  JREM
4 Ewbdr TRES 11 HARR R IR
5 EMbE  JURABK || 12 BARYE #HLTR
6 WNHEY & IHERWE || 13 HARNYE  LTRE
7R EY R WHERER || 14 HARYE  TRET

2 FERE4R

2.1 GC-MS/MS % & L5 H7 B B B A2

2.1.1 bt

2.1.1.1 GC HP-88 BEAIEHE(100 m x250 pum x
0.25 wm), FJF AU (WIHEE 130 C, fff
1 min, PL5 C/min @2 F % 160 C, fFF20 min,
FELL 3 °C/min MRS FE 240 °C, 44517 min) ; #
A He, AR 2.25 mL/min; 233tk 102 1; iF
Fea 1 pl,

2.1.1.2 MS EI 77, HTHTiE 70 eV;
BRI 280 °C 5 HEAE IR AL 250 °C 5 T4
T m/z 33 ~600, FBTikbrdE R 4] NIST 5%
2.1.2 R AHA KB A SR
K (60 Hif) dEf, A 10 54k, 2
10~12 h, #AXE 2 K (40 kHz, 30 C), &K
1 h, WU, 20 mL 7 j ik ook o8, o3 8,
VAT, WEREZE RAOBUEZEMR , DA ik, 15
FNPAEPGHTM, —20 CIRAEA .

K BRI D e ol i, & R IE R B
B, in 0.5 mol/L Z A ALEN-H BEWE 5 mL, 4R
R, T 60 CAREHREAL 15 min, BHEIMA
25% ERFRYANE 10 mL, F 60 CKEHHE 15 min,
R, K IMAIECEH S mL, &%, FMA S5 mL
WAL, #ESZE, WER, JOKER
K, 6 000 r/min Z5.00 5 min, BEVER. K%
IMAIECHE S mL, $iR4E, FIIA S mL ARG LE
W, FREYZE, W, B LW, fERY
A gL, & H.
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2013 REARINGE  FREGE B @I RSO SR,
SE 3 AR AR D2 IR TR T BB S T
K, W1, g NIST FEfe R IC i, 120 %
ZRPIRITER IS oY, e T AR — AL T34 RO A X
SAE, WER2, mH, AR TS 18
MARFEINEIRR, FHAHX S AR 3,

°

%107|+81 TIC Scan 1

e

1542365

3.
2.
7
H# 1.
il
0.

94'183 800

22132
32508 585

OULOUNOWUnNO

2022242628 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
t/min
AV

%106+ TIC Sean

38 176 200

¢ i
= g . - ) S & ‘ [ 3
flnsE . LA,
2022 2426 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
t/min
B XUk Y&
><1(7)6 +EI TIC Scan " ; g
: e @ :
= S :
# g 5 o3 ‘ 03
o TR
2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
t/min
C.HARY &
E1 GC-MS/MS B FhaiLE
Fig.1 GC-MS/MS total ion current chromatograms
R2 EHFEEONER
Tab.2 Analysis results of aliphatic acids
FE i EY)/F RRINTER/ Rl BRITRRAHX &6 /%
1MW) 68 36 87.85
8 (XU Hl Vb 4) 55 24 86. 33

11( HAS 70 ) 34 23 94.75

2.2 GCEME S A Riafo s i by &H ¥
2.2.1 %4 HP-INNO Wax Polyethylene Gly-
col BYIEHE (29.9 m x530 pum x1.00 um) ; FEFF
THE (9046 i 170 C, R £ 3 min, D)
3.5 C/min@H ZETF} % 205 C, LA 35 °C/min #HET}
2230 C); &I A% i B 280 C5 #HANA
FID #ill g ; 0t 20 15 #EFEE 1.0 pl,

2.2.2 XRRSEMAIHIE R AR LNA
fif. AA W5, EPA Wi, DHA FIJE. LA FH g Xt
WIS, IECBESR, il 59.26., 28. 16,
119. 49, 115.52 F1138.53 mg/mL ¥EWK, VERXTE
I, BT -20 CHATE, %,

2.2.3  NFREWHIAE ORTE AR =R W,
IECRER M, H 25. 00 mg/mL WAREIR, BT
1300

=20 CIRA7, #H.
=3 ERBRENESEE (%)
Tab.3 Relative contents of aliphatic acids (% )

. FE 1 K 8 e 11
iz . ) ]
(TEmibds) UREYE) (HASHE)

T PR 1.38 0.62 1.73
T H bR 0.76 0.56 1.03
RVAYivd 19.27 20.92 20. 53
14-HUEE X BE iR 1.98 0.15 0. 94
B AN A 3.50 2.29 5.09
R 3.99 0.99 1.51
ME-10-+--E s R 0. 61 0.27 0.47
AN 7.42 4.86 7.88
J5E-6 -~/ \ i 4 i 4.28 3.37 6.08
M- -~/ \ e s T 0.11 2.61 3.18
LA 3.62 11.61 2.29
LNA 0.65 1.18 2.26
ME-11-— A4 1R 2.85 1.08 4.19
MG, -11, 14-— + f —

2.98 8.34 1.53
AA 5.56 2.51 0. 81
EPA 7.89 4.84 16. 51
St -7, 10, 13-+ B

0. 09 0. 66 3.07
=R
DHA 0.47 1.40 2.95
2.2.4 HHSEFEWBAEIES & “2.1.27 TNy

VA, A A VD A N T B R TR AR R R TR
8 mL, T 10 mL &I, K& MMA 1 mL AR
W, EChERBZE, Y, &

2.2.5 TJnikeREE

2251 @B AR fE ©2.2.17
ORAIET, SR 2SR E 24, W 2.
] 4
5
% 3 6
T

5 10 15 20 25 t/min
1. +=MWEE 2. LNA HIfis 3. AA Wil 4. EPA Ifig 5.

DHA Hifig 6. LA HIfig
1. tridecanoic acid methyl ester 2. LNA methyl ester 3. AA methyl
ester 4. EPA methyl ester 5. DHA methyl ester 6. LA methyl ester

B2 GC &itHE
Fig.2 GC chromatograms

2.2.5.2 SMERRFE HEUIRLNA FEAE B
2.5 mL, AA IR S mL, EPA FIPERVEW S mL,
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DHA BRI S mL, LA HERVEW S mL, & T
25 mLiHfirh, IEChEREZZE, &2, FNR
BN IR I A M PR N RS R0, 1, 0,25,
0.5, 1,2, 4, 8mL, #T 10 mL SHfirh, KM
AL mL NARIEW, IECKEER, il MR8 ik
BEIR AN BV, AE 2,217 T A T ik
FEOMHT, DR E TR A, LA IR S AR i
TARZ LG () X285%0 IRt T PN B 0 ot e v JE 22 1
(x) BEATEIAHT, SERINE 4.
x4 5SMABMIMEMERPERNZEXR

Tab.4 Linear relationships of five unsaturated aliphatic

acid methyl esters

e 1 I , R
(mg-mL."")
LNA HIfl8 5 =1.0545x-0.0120 0.999 8 0.059 ~4.741
AA IPig y=1.097 5x-0.036 1 0.999 8 0.056 ~4. 506
EPA HIfls  y=1.2325x-0.1682 0.9998 0.239 ~19. 118
DHA HIfiE  y=1.0350x-0.1581 0.999 7 0.231 ~18.482
LA HIig y=0.903 6x-0.2346 0.9997 0.277 ~22.165

2.2.5.3 FEWEOAL WS RIBUR A IR,
FE“2.2.17 TifAEA M FHERE 1 pl, EZL6 K,
D75 LNA B . AA s, EPA HITiE . DHA HIfg
LA FIiSU6 i RSD 43510k 1. 8% | 2.6% . 2.3% .
2.9% | 2.8% , RUMUAHEE L RLF.

2.2.5.4 EmEMRE AHERRE S (%
SA), FEOU2.2.47 TR EEATHIE 6 A
W, TR “2.2.17 WEAGEAMF T 1 pl, M1
LNA HIfiE . AA HIfE, EPA i, DHA HIfiE, LA
FITis &4 & RSD 235K 1.9% . 1.8% . 1.9% .
2.8% | 1.3% , RZEEEMNRL.

2.2.5.5 fRaEthls  HUE—HHSa R (s
4), F0,2.4,.6,8,10, 12h# “2.2.1” i
RS NHERE 1 pL, JUAF LNA HIEE . AA HIEE
EPA HIfig . DHA HIfig. LA W50 F2 RSD 435
Jr1.8% . 1.6% . 1.8% . 1.8% . 2.1% , £
WAE 12 h NERETE R AT

2.2.5.6  JIFERMCRIRE: RS EARICE A = AT
NEWFMEES (4> 4) 0.5 g, L6 1y, IMAREXS
MG 1 mL (45 1 mL & LNA HIf51. 823 mg, AA
g 7.567 mg. EPA HI[ig 6.462 mg. DHA Ff fig
2.342 mg, LA HIfi§5.708 mg), & “2.2.4” Wi FJ5
PAbE, AE 2,217 TEGE AT AL pl, 3
S MARITER A INFE IR (n=6) FIRSD fH, 45
HOSE MR K 94. 1% ~99.94% , RSD {E /)
F3.0% ,

226 HEamEAEMNE B &N, %
“2.2.47 BUROTAW A AL, e 2.2, 17
WEREAME N AR 1 L, BRI LNA G
AA BT EPA BTG . DHA HIESHI LA FHERAY S A7
i, PRI (1) BRI AR Y 5 A . 45
WFS,

R & A e = B TR Y IR &5 A 1 x IR TR 73
T/ AR O T (D)
RS BAEEWELR (mg/g, x5, n=3)
Tab.5 Results of content determination (mg/g, x s,

n=3)

LNA AA EPA DHA LA
0.57£0.02 2.40 £0.04 7.18 £0.06 0.38 +0.03 1.95 +0.03
0.68 £0.01 1.76 £0.01 6.57 £0.08 0.50 £0.02 1.69 =0.02
1.35+0.04 4.72 +0.03 6.92 £0.06 1.77 +0.02 2.68 £0.04
0.54 £0.01 3.46 £0.02 6. 07 £0. 04 1. 50 +0.04 2.38 +0.03
0.73 £0.02 4.81 £0.05 8.75 £0.08 3.03 +0.70 3.93 +0.03
0.43 +0.02 1.80 £0.03 1.54 £0.03 0.56 +£0.01 1.35 =0.02
0.28 £0.01 1.43 £0.04 1.98 £0.04 0.79 +0.02 1.65 +0.04
0.53£0.03 1.42 £0.03 1.84 £0.05 0. 75 +0.03 2.01 +0.02
0.32+0.020.63 £0.04 1.38 £0.03 0.67 +£0.02 1.31 =0.02
0 0.14 +0.01 0.17 £0.01 0.77 £0.01 0.39 £0.01 1.12 +0.03
0.78 £0.02 0.22 +£0.03 1.98 +0.07 0.43 +0.02 0.58 +0.05
12 0.40 £0.04 0.36 £0.01 2.80 =£0.30 1.30 £0. 02 0.57 £0. 04
13 0.37 £0.04 0.20 £0.02 2. 67 £0.02 0. 56 +0.02 0.51 =0. 04
14 0.26 £0.02 0.50 £0.01 4.19 +0.06 1.36 +0.03 0.78 +0.02

Cl]:

s
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2.2.7 RSN RGEBIJEIORE 5 AR B R
FRRIPETEFT A0 7. AR SE 56 R A SPSS16. 0 4k
PR R REIT, X3 ANASE SRR 14 HEFE 5
PRI 4, RARRCHE B I, AP REAR A
JH Average linkage 51545, 1T RGERIEr, &
HRRIRE, LR 3, mERE, 14 SRR DTS
IR & A A, AR B BN T 15 B R
R, AR AR, Hh, R L ~5 RN
—J5, HAh 9 MR, (HPEIRIIR & A
WESWE, BT 1 ~5 ¥k aE, HILRE
SERTL XA TE, BTV AR 2, 1
ANBEA . X 43 LT VD A N H ARV 7R
3 iFie
ARSI SR FH AR 2 v e vh 5 RS R AR B
PRI & AT i, T HERE, MR, i
1, WS MT R SC R T R AT AR A, AR S A
Wk, $EEABASE, mHEH 0.5 mol/L &
AALER- A WO R AL R, Dk, H R AL Y
4. M GC-MS/MS 4y Hr 45 e ml A1, Vb 48 fr % IR Wy
fRFPdi %, A DUBRER 2= —+ DURKER 2 [H] 35 vl A6
ME] 2ty bRkl 0, DU A 7 1R HF G B PR A —
1301
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B3 RESIROIKE

Fig. 3 Dendrogram of cluster analysis

fpeb e g e 0 ok — . =R g
HATHSESS , RIS FH AT 5 U048 25 BRI R e 5
SOYTF, T EL R I ]S

i3 GC-MS/MS 3 4347 b 7% [ 17 R 1 2 i %
W, Wb EAZMIENTER, T HZ A AR R
20 BRI = 2 — o W AR S A
RE, FEPRPNEEfi ) Aa e MO B D) RE | IR L R %
ik SERRANMLIN T RIS AR R . PO . 2
AR K R S T R EAE U o,
DHA BEFRVE “ M4, 2 M AN o i ) i 2244
WA, SHRIL. B R R B B LE
B, IR AL . M, PiRBIERGE WA
FHFE AR EPA BEAR N M AE N R,
HA W7 LRSI 7E MASBERY TR, T 2 ke e Ak
(O R R R, TR ML AR | FRISAR ML . 7 I 2460
MAABRGTERIT s AA YRR RIS S5 ikt
HORTT 2RSS A5, 74 i s 2 Fh 32 Aol 35
PRI R I A N AEIVE T, R ARSI AR
REBMWEETARY R, BARERZENA, 25E
FIN s LNA SRR AR R A B RSy,
Bz SR RECEFRR . R OB MBS . I
JE . TR PR ILRE FURE PR 8 45 0 1Y ZEE N sz
LA, M ESMEshiyka AR, T8 KA E #5 0
=050 M, EPA, DHA. AA, LA f1 LNAS flifg
TR X A (e el o T, T At Sk IRV A
HEAEYBE,

SRJF, i GC LRI E L 1 S R A g
Wil HY &4 48, I AIPEW) U % EPA, LA Fl AA
W& A w A A v A . i —25 DUIR R
R ) & A s AR bR A T R AT, RSB EI AT

1302

AL i, e vb de 5 A 2RV A (R
FEVD i A H ARV i) AR SR ISR S b A I e
P, R RESE e V) 4

AR MR IR R,
e MEFRMERNEESY, HhREARIA
VAR TR A — R R RE_ 3R W] T I HAT TR A sl
LA A PR A M I P 25 B A, AR A
PRy DR ™ At 7 T BAT R R AT
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